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(71) We. Ethyl Corporation a Cor- 
poration organised under the laws of the 
State of Virginia, United States of America, 
of 330 South Fourth Street, Richmond, State 

5 of Virginia. United States of America and 
Kao Soap Company Limited, a Japanese 
Body Corporate, of Tokyo, Japan, do hereby 
declare the invention, for which we pray 
that a patent may be granted to us, and 

10 the method by which it is to be performed, 
to be particularly described in and by the 
following statement : — 

The present invention relates to solid 
soaps, such as soaps in bar form for skin 

15 or fabric washing where controlled solu- 
bility and foaming properties* as well as 
absence of skin irritation, are important 



As is well known soaps can be manufac-* 
20 tured by the reaction of fatty adds or thdr 
esters with caustic alkali to produce metal 
salts of the organic acids employed in the 
starting material. For economic and other 
reasons, it has been conventional in batch 
25 or continuous saponification to use a mixed 
fatty acid system based on natural oils and 
fats; in particular, fatty acids or esters of 
animal tallow or fats such as bedE and fatty 
acids or esters of plant oils such as coco- 
30 nut oil. Such acids, oils, fats and esters 
consist essentially of straight carbon chain 
molecules. In general, the beef tallow source 
acids or esters contain a considerable per- 
centage of unsaturate molecules, about 50 
35 percent by weight, including 5 percent or 
more by weight of polyunsaturated mole- 
cules such as those of tiie type of linoleic 
acid and linolenic acid. Sudi unsaturated 
materials, particularly ihe polyunsaturated 
40 ones, undergo comparatively rapid deteriora- 
tion when the soap products containing them 
are stored, frequently requiring that after 
several months of storage, such soaps must 
be returned io the producer and reworked. 
45 Hmtofore, however, the inclusion of un- 
saturated fatty add soaps has been con- 
sideied essential because of the processing 
and use physical properties conveyed by 



such acids and soaps, in particular melting 
point and solubility characteristics. 50 

According to the present invention there 
is provided a solid soap comprising soaps 
of one or more alkali metals and a mixed 
fatty acid system containing from 60 to 85 
percent by wei^t of a straight chain satur- 55 
ated fatty acid having from 8 to 18 carbon 
atoms per molecule and from 15 to 40 
percent by weight of a branched chain 
saturated fatty add having from 10 to 24 _ 
carbon atoms per molecule, and having a 60 
titre of from 35 to 45oC. from 7 to 30 per- 
cent by weight based on the soaps of a 
straight chain substantially saturated free 
fatty add having from 8 to 18 parbon 
atoms per molecule, and an inorganic salt 65 
of a strong base and a strong acid in an 
amount from 0.4 to 3.0 percent by wd^t 
based on the soaps. 

The invention also provides a process for 
produdi^ a solid soap, which process com- 
prises saponifying a miiced fatty acid system 
contaimng from 60 to 85 percent by weight 
of a strai^t diain saturated fatty add hav- 
ing from 8 to 18 carbon atoms per mole- 
cule and from 15 to 40 percmt by weight 
of a branched chain saturated fatty acid 
having from 10 to 24 carbon atoms per 
moleaile, or their esters, and having a titre 
of from 35 to 45^C with about a neutralis- 
ing amount of a caustic alkali to form a W 
neat soap, and then adding as a super- 
fatting agent from 5 to 20 percent by weight 
based on the neat soap of a strai^t diain 
substantially saturated fatty add having 
from 8 to 18 carbon atoms per molecule, 85 
there being added to the foregoing mixture 
or to at least one of the components thereof 
an inorganic salt in an amount of from 
0.3 to 2 percent by wdght based on the 
neat soap. ^ 

Using the foregoing components, soaps 
are produced having excellent properties as 
regards stabili^ against deterioration, ability 
to foam readily at low temperatures and 
ability to dispose scorn. These soaps avoid 95 
abnormal processing problems so that bar 
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forming operations can be similar to those 
used with prior art soaps. ^ . 

Li the process of the invention it is pre- 
ferred for convenience to saponify free acids. 

5 but if desired all or part of the acids may 
be replaced by corresponding esters ot 
alcohols, typicaUy monobasic alcohols such- 
as alkanols, or polybasic alcohols, typically 
dibasic alcohols such as glycols or hi^er 

10 polybasic alcohols such as glycerols. Thus 
meUiyl esters or natural fats and ods 
(glycerol based esters) are suitable 
substitutes. . . „ , 

Such a mixed system is typicaUy saponified 

15 by treatment with an aqueous system con- 
taining a neutralising amount of causUc 
pUrali such as hydroxide or carbonate ot 
one or more elements of the alkali or alkalme 
earth groups of the Periodic Table (Fisher 

20 Scientffic Company. 1955). The aqueous 
system may be typicaUy about 30 percent 
fcr weight of caustic and about 70 percent 
water. For low melting point properUes, 
a combmation of sodium and potassium is 

25 preferred such as from 10 to 30 mol po"- 
bent potassium hydroxide and from 70 to 
90 mol percent sodium hydroxide. (If the 
amount of tiie caustic potash is made more 
than 30 percent, the produced soap will be 

30 too soft but if it is made less than 10 
percent, the foaming abifity at low tempera- 
ture is unpaired). Prrferred caustic alkalies 
are those of sodium or potassium or mix- 
tures thereof. ^ . , 

35 The amount of water used m the aqueous 
saponification is preferably adjusted to pro- 
duce a final neat soap contaimng about 
30 percent water by weight. This adjustment 
is made by using aqueous causUc alloui 

40 solutions of the proper initial water con- 
tent, optionally supplemented with other con- 
ventional moisture alteration mampuUtions 
such as adjustment of the duration of bofl- 
mg in batch processes or the addition of 

45 v^ater. 

The saponification is preferably conducted 
to completion with n^gible excess acid 
or caustic alkali remaining. Where esters 
are used as the source of part or an of 

50 acid, the by-product alcohol is removed m 
conventional manner which may include salt- 
ing out, decantation or filtering. The 
saponification processing of fatty acids or 
thdr esters is well known in the prior art 

55 as discussed, for example, in Encydopedia 
of Chemical Technology. 2nd Edition. 
Volume 18, Kirk-Othmer, Inteiscience. New 
Yoric 1969. pp. 415-432 . . 

The neat soap from the foregomg is then 

M combined with from 5 to 20. preferably 8 
to 15. percent by wei^t based on the tot^ 
amount of the neat soap of a saturated 
fatty add having from 8 to 18 carbon atoms 
per molecule, prrferably essentially all mole- 

65 cules bemg straight chain, as a snperfatting 



agent. (This is 7 to 30 percent by wei^t 
based on the water free soap content). 
The superfattmg agent imparts unproved 
properties to the soap. Although the amount 
oi superfattmg agent is specified on a basis 70 
of neutralised neat soap without ex^s 
caustic, the proportions are subject to further 
variation if desked, to accommodate for 
variation of the neat soap from a neutrahsed 
condition. The superfatted neat soap gener- 75 
aHy also contains from 0.3 to 2.0 percent 
by weight based on the neat soap (0.4 to 
about 3.0 percent by weight based on the 
water free soap content) of an morgamc 
salt such as sodium chloride or potassium KU 
chloride. Although salting-out is frequently 
used in the separation of glycerol or other 
ester by-product, this particular quantity 
of salt content is salt in tiie soap and is 
included even where acids rather than est^s »5 
are employed. When acids are used, ttie 
point in the process where the salt addi- 
tion occurs is not critical. For example, 
the salt can be added to the aqueous ra^tic 
alkaU system or added to tiie soap b^ie 90 
or after tiie addition of the superfatting 
acid. Witii esters this contamed salt is 
generally added, at least in part, after the 
salting-out operations. , , 

Typical straight cham saturated fatty acids 95 
which may be used in the present invention 
are caprylic acid, capric acid, launc acid, 
myristic acid, palmitic acid, stearic acid, 
and mbctures thereof. Such acids are typic- 
ally obtained from beef tallow and coconut iw 
oil and other natural oils and fats. In some 
instances, hydrogenation purification of such 
natural materials is desured to reduce un- 
saturation. AdditionaUy. acids produced 
syntiietically sudi as 1:^ caustic fusion of 
alcohols or by oxidation of hydrocarbons 
are also suitable. - . u- i. 

Typical branched chain fatty acids which 
may be used have the general formula: 

wheran is an alkyl group having up to 1 115 
four carbon atoms sudi as mediy^ ethyl, 
propyl or butyl; Rt is an alkyl group hav- 
ing from 4 to 21 carbon atoms and the total 
number of carbon atoms of Ri and R2 is 
from 8 to 22. Specific acids are: 2-butyl- i-iU 
capioic acid; 2-butyl. or 2.propyl-enantiiic 
acid; 2-butyl-, 2-propyl- or 2-etiiylcaprylic 
acid; 2-metiiylv 2.ediyl-, 2.propyl. or 2- 
butyl-perlargpnic add; similarly branched 
capric add, undecanoic add, launc acid, 125 
tridecanoic add, myristic add. penta- 
decanoic acid, palmitic add. margaric acid, 
stearic acid, nonadecanoic acid, arachic acid; 
2.propyl-. 2-efliyl- or 2.methyl-heneicosamc 
a(^; 2-eOiyl. or 2-methyl-behenic acid; 2- 130 
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methyltricosanic acid; and mixtures thereof. 

The straight chain saturated fatty acid 
and branched chain fatty acid (or ester 
equivalrats of either or both) are mbced in 

5 a weight ratio of from 60:40 to 85:15. 
the mixing ratio being adjusted to provide 
a title of the mixed adds which is from 
35 to 45^C. The average number of carbon 
atoms per molecule of all the fatty acids 

10 or add components in such mixed systems 
is from 12 to 18. The niunber of carbon 
atoms in the raw material fatty acids or 
esters is limited to those specified not only 
by the requirement for the titre of the 

15 mixed fatty acid but also by other factors 
such as skin irritation and solubility con- 
nected with the fabrication and use of the 
product soap. 

Where the raw material fatty acids are 

20 used in the form of an ester nuxture, it 
is desirable that the composition and titre 
of fatty acids corresponding to the add 
comi>onents of the esters fall in the above 
mentioned ranges. 

25 The scum dispersibility of the soaps of 
the invention may be improved further by 
blending with a non-ionic surface active 
agent Suitable surface active agents are 
fatty acid alkanol amides, e.g. alkanol or 

30 diaikanol amides, of a fatty acid having 
from 8 to 18, e.g. 10 to 18, carbon atoms 
pa- molecule. Preferably the alkanol amide 
is an ethanolamide. These alkanol amides 
may usefully be employed as their adducts 

35 with alkylene oxides, e.g. having an average 
of up to 10 alkylene oxide units per mole- 
cule. Preferred adducts are those widi 
ethylene oxide. The amount of such non- 
ionic surface active ag^t is prd^erably from 

40 5 to 15 percent by weight based on the 
total amount of the neat soap, or about 
7 to 22 percent hy weight on an anhydrous 



The adds analysed as follows: 
Saponification value 249.7 (milligrams KOH 

per gram of 
sample) 

Add value 248.1 (miUigrams KOH 70 

per gram of 
sample) 

Iodine value 0.2 (centigrams iod- 

ine Q.2) per gram 
of sample) 75 
Titre 20.6^C (mdtmg point) 

A second acid mixture containing satur- 
ated straight chain fatty acids was prepared 
by combinmg 70 parts by weight of in- 
dustrial stearic acid obtained by fractional 80 
distillation of mixed natural source fatty 
acid and 30 parts by weight of natural 
source industrial palmitic acid containing 1.5 
percent of palmitoleic acid and oleic acid. 
The titre of the mixture was 54,3°C. 85 
The mixture composition was as follows : 
Add 
(jCarbfcm Atoms 

per Molecule) Weight percent 

do 0,1 90 

C^^ 0.6 
Ci4 3.6 
0.5 

Cio 46.6 

Qlt 2.1 95 

Qa 42.2 
Unknown acid 2.8 
Miscellaneous 1.5 



Following is a description by way of ex- 
45 ample of & production of solid soaps in 
accordance wim the invention. 

Example 1 
A first add nuxture containing saturated 
branched chain and straight chain fatty acids 
50 was produced from 0x0 process alcohols. 
The branched diain acids had mostly methyl 
and butyl radicals attached to the carbon 
atom in the alpha position relative to the 
carboxyl group. 
55 The add composition in weight percent 
was as follows: 
Add 

{Carbon Atom branched Strcdght Clmn 
per Mdead^ Fdtty Add Fatty Add 
60 8.9 11.8 

Cxz 163 16.3 

13.9 13,8 
CiT 9.8 8.6 



65 



49.5 



50.5 



100.0 100 
The above mentioned first acid and second 
add mixtures were combined in various pro- 
portions so as to provide a series of fatty 
acid compositions. In turn, each of the 
mfai:tures was put into an open saponifier. 105 
To eadi was added a aqueous solution of 
about 28 percent by weight sodium 
hydroxide containing table salt (sodium 
ddoride) in an amount to provide 0.3 per- 
cent by wei^t on the entire neat soap system 110 
aft^ the saponification. The caustic was 
added to the heated fatty acid gradually 
while it was boiled and neutralised. At a 
point where no more caustic alkali was 
consumed, the neutralisation was stopped 115 
providing a soap containing less than 0.05 
percent of free alkali and about 30 p«x»nt 
water. The fatty acid superfatting agent 
and other additives were then added in 
various proportions as indicated in sub- 120 
sequent tabidations. 

Solid soap bars were then made using 
a conventional mechanical kneading and 
moulding processing. In this process the 
neat soap was solidified, cut into small 125 
pieces, dried, and kneaded. This firm soap 
was Ihen e^ctruded and cut into sections 
whidi were molded into ters using a plain 
(non-deoorative) die. 

Samples for the evaluation of soap 130 
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properties of various mixtures were taken 
from the solid soap tabulated heremaf ter. 

Tbe workability was determined by the 
observation of the state of the soap m the 
5 aforementioned kneading and extrudmg 

^^e methods of testmg the characteristics 
mentioned in the table shown heremafter 
were as follows : 

1) SoIubDity by abrasion. , t t c 

Testing according to a standard J-l.b. 
procedure (Japanese Industrial Standard 
K-3304— 1956, Section 4.7). 
15 In this test a sample of prescribed sur- 
face area was placed in contact with a con- 
tinuous movmg belt dippmg m water under 
prescribed conditions of time;, speed, tem- 



40 



45 



Solubility (%) = 



(Weight of soap 
before dipping) 



perature. pressure, etc. The weight loss 
during the test per unit of surface area con- 20 
tacting tiie belt provides a comparative abra- 
sion test result. 

2) Dipping Test ^ 

a) Swelling rate 

A piece of soap 1X1X5 cm. was im- 
mersed in water at 25^C for 4 hours. The 
percentage of weight m^ease d«e ^ th^ 
absorption of water was designated sweUmg 
xate. 

b) Solubflity ^ ^ 

The weidied sample after the above test 
2-(a) was dried at 105°C for 4 hours 
and the weight of the anhydrous soap re- ^3 
maining was determined. 

(Weigiht of the measured 
value of anhydrous soap 
as converted to the 
— weigjit of original hy- 
drous soap) 



XlOO 



(Wei^t of soap before dippmg) 



c) Crackmg D^ree 

The sui&ce state of the sample from (2-b> 
above (after dipping in water at 25*=»C for 
4 hours and wind-drying at room tempera- 
ture for 24 hours). The state was judged 
50 visuafly accoidmg to standards which rated 
the original form as 0 and a remarkable 
or severe cracking as 5. 

3) Meltmg Collapse 

55 A piece of soap of 2,5X5.0X 1^ cm. (hav- 
ing a surface area of about 40 cm=) was 
prepared and was immersed in 80 cc of 
water at 30^0. for 4 hours. The swollen 
part was rubbed oflE and the reduction 

60 the wei^t thereby was ejqpressed m g/100 
cm^ of surface area. 

4) Quick Foamability ^ ^ ^ w 
A soap bar with a surface of 2.5 cm. X 

65 5 0 cm. was uniformly rubbed on that sur- 
face with a rubber sponge under fixed con- 
ditions using 6 litres of water adjusted to 



75 



be at a fixed constant temperature and the 
number of strokes of tiie sponge requnred 
to cover tiie surface of water m the ves^l 
witii foam was recorded. This test was made 
according to tiie metiiod shown by Faul 
Bessher on pages 53 to 57 in tibe Journal 
of American Ofl CSiemists Society, Volume 
34, 1957. 

5) Consumption Degree . 

This was tested as an extension ot tne 
test in (4) aforementioned. The weight loss 
ia grams after a fixed number of strokes 80 

was shown. , , 

Mixture 15 in the foHowmg tabulation is 
prior art commercial sodium salt toUet soap 
as is made from beef taUow and coconut 
oa in about 80/20 wei^t ratio of acids of »:> 
the two types contaming about 40 percent 
unsaturated soaps. ^ ^ • 

Added fetty add (2) in tiie followmg 
tabulation represents excess fat agents hav- 
ing the following characteristic values : ^ 



95 



(a) 
(b) 



Sap 
Vcdue 

260.3 

(not deter- 
mined) 



Add 
Vdue 

258.5 

267.5 



Iodine 
Value 


TUre 
(*^.) 


Fatty Add 


SSL 


293 


95.9% 


9.0 


24.1 


94.9% 



BNSDOCIO: <GB 1285309A_I_> 




1295 309 



COMPOSITIONS 
MIXTURES 1-8 



5 Mixture No. 

Mixture: 
(weight parts) 
Branched chain/straight 
iO chain fatty acid mix- 
ture. 

Straight chain fatty 
acid mixture. 

15 Composition: 
CTotal) 

Branched fatty acid 

% wt. 
Straight chain saturated 
20 fat acid in % 

Straight chain unsatur- 
ated fatty acid in % 
Unknown add in % 
Average titre in ®C 
25 NaOH/KOH (mol %) 



1 


2 


3 


4 


5 . 


6 


7 


8 


70 


65 


60 


44 


44 


44 


55 


55 


30 


off 
35 


40 


30 


So 


4 

So 


45 


45 


32.S 


30.2 


27.8 


20.4 


20.4 


20.4 


25.5 


25.5 


66.2 


68.3 


70.4 


77.2 


77.2 


112. 


72.5 


. 72.5 


0.5 
0.8 
35.7 
100/0 


0.5 
1.0 
37.9 
. 100/0 


0.6 
1.2 
39.7 
100/0 


0.8 
1.6 
44.3 
70/30 


0.8 
1.6 
44.3. 
75/25 


0.8 
1.6 
443 
80/20 


0.7 
1.3 
40.9 
75/25 


0.7 
13 
40.9 
85/15 



Added fatty add (2) 


















(in parts by wt.) 


















30 






















PROPERTIES 














MIXTURES IS 










35 Mixture No. 


1 


2 


5 


4 


5 


6 


7 


B 


Solubility by Abrasion 


















At 10°C for 30 min. . 


2.1 . 


2.0 


0.6 


20.1 


16.1 


13;4 


17.4 


19.1 


At 40®C for 30 min. 

40 


1393 . 


100.4 


65.1 


132.4 


108.3 


90.6 


131.7 


1323 


Dipping test at 25^C 


















jar 4 hrs. 


















Swelling rate 


81.7 


64.8 


38,7 


56.6 


52.7 


53.8 


63.3 


64.5 


Solubility 


€S 


5.1 


43 


19.8 


16.5. 


15.1 


20.8 


17.7 


45 Cracking 


15 


1.5 


1.5 


4.0 


3.0 


3.0 


23 


3.0 


Melting Collapse in 


















g/100 cm' at 30<»C 


















tor 4 hours 


4.32 


0.57 


-0.32 


14,9 


14.5 


13.8 


13.1 


12.8 


50 
















Quick FoanuiMity 


















Numba of strokes at 


















io«c 


100< 


100< 


100< 


10 


12 


12 


10 


12 " 


Number of strokes at . 
















55 40<»C 


23 


23 


41 


9 


10 


10 


10 


11 


Consumption degra 


















In g/100 strokes at 


















lO^C 


3.6 


3.4 


3.0 


3.5 


3.1 


3.1 


.3.1 


_ 3.0 


60 Id g/50 strokes at 














40«C 


-.3.6 


3.4 


33 


3.0 


2.9 


2.8 


3.0 


"2.9 



65 



Workomity 
Suhjective Opinion 



Rather Rather Not . : 

good good good Good Good Good Good Good 
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COMPOSITIONS 
MIXTURES 9-15 



5 Mixture No. 

Mixture: 
(weight parts) 
Branched chain/straight 
10 chain fatty acid mix- 
ture. 

Straight chain fatty* 
acid mixture. 

15 Composition: 
(Total) 

Branched fatty acid 

in % wt 
Strai^t chain saturated 
20 f at^ add in % 
Straight diain unsatur- 
ated fatty add in % 
Unknown acid in % 
Average titte :in 
25 NaOH/KOH (inbl %) 



Added fatty add (2) 
(in parts by wt) 



9 


JO 


11 


12 


13 


14 


15 


38.7. 


38.7 


38.7 


40.5 


39.5 


37.8 


— 


49 3 


49.3 


49.3 


513 


50 J 


48.2 




20.4 


20.4 


20.4 


20.4 


20.4. 


20.4 




77.2 


77.2 


712 


77.2 


77.2 


77 Jt 




0.8 
1.6 
44.3 

70/30 . 


0.8 
1.6 
44.3 
75/25 


0.8 
1.6 

44.3- 
80/20 


0.8 
1.6 
443 
80/20 


0.8 
1.6 
44.3 
80/20 


0.8 
1.6 
44.3 
80/20 


44 

100/0 


(a) 
12.0 


(a) 
12.0 


12.0 


(b) 
8.0 


^\ 
10.0 


(b) 
14.0 





30 



35 Mixture No. 

SobtbSUy by Abrasion 
At lO^C for 30 min. 
At 40*>C for 30 mm. 

40 

Dipping test at 

■for 4 hrs. 
SweVing rate 
Solubility 
45 Cracking 

Meltir^ CdUapse in 
g/100 cm* at 30<»C 
for 4 boors 

50 

Quick Foamabmty 
Number of "strolBes at 

looc 

Numbn of stndss at 
53 40<'C 

ConsunqOion degree 
Jn g/100 strokies at 
WC 

60 la g/50 strokes at 
40''C 



PROPERTIES 
MIXTURES 9-15 
10 11 12 



30.4 29.1 27.9 
1553 148.0 128.6 



39.4 343 33.0 
25.0 23.2 19.6 
0 11-5 



20.5 
115.1 



13 



213 
137.2 



14 



30.7 
141.4 



43.8 41.5 
17.8 213 
13 13 



16 
14 

2.67 
2^0 



16 
15 

2.48 
2.79 



19 
16 

2.09 
236 



12 
11 

2.61 
2.94 



14 
11 



18 
11 



15 



10.1 
128.6 



38.2 53.9 
17.7 8.2 
13 4 



12.2 10.9 10.1 10.1 10.0 10.0 11^ 



197 
30 



237 239 
2.92 3.16 



1.02 
2.31 



WorluMity 
Subjective C^inion 



7 
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The foregoing mixtures (1) to (3) were 
very good in the kneading steps but ex- 
truded bars were rather brittle and were 
not good in the separation from the die 
5 in the case of die-moulding when warm. 

Solid soaps from the mixtures (4) to (8) 
had desirable physical properties but they 
were not satisfactory in mouldabiUty (not 
easily moulded and removed) at the tem- 

10 perature desirable for die-moulding and in 
solubility at a low temperature. This is 
because the superfatting agent in a free 
acid state, improves the workabili^ in the 
mechanical kneading steps and also improves 

15 the important physical properties evaluated. 
From the foregoing results, it is evident 
that, in the p>resent invention, as compared 
with an ordinary commercial toilet soap 
(mixture 15) of a raw material system in 

20 which beef tallow is made a main part and 
coconut oil less than that is mixed, a solid 
soap having a practically required solu- 
bility without excessive swelling tendencies 



can be made without requiring unsaturated 
fatty acid. ; 25 

Further, when a saturated fatty acid is 
added as an excess fat agent in the range 
prescribed by the present invention, the 
dried surface is very stable after being dipped 
in water, 30 

Example 2 
The dispersibilities for scums in hard 
water with soaps obtained by Ihe recipes 
in Example 1 and the effects of the means 35 
of the present invention of further improVf- 
ing them are shown in the following test 
example. 

The scum dispersibility was tested accord- 
ing to the method disclosed by N. Schoen- 40 
feldt on pages 80 to 83 in the Journal o£ 
American Oil Chemists Society, Volume 45, 
1958. By varying the conditions as shown, 
the titration number with O.OIN-HO was 
determined and the scum dispersion rate 45 
was calculated by the formula: 



50 



Dispersion rate (%) = 



Number of ml. of O.OIN-HQ in hard water 
of 20O DH 

Number of ml. of O.OIN-HQ In pure water 



XlOO 



55 



60 



65 



70 



75 



«0 



85 



Kmd of Soap 
(Mixture No.} 

1 

2 

3 

6 
12 
13 
14 
12 

13 

12 



Additive and Added Amount 
ion the Toted Soap) 



Commercial toilet 
soap of mixed 
fatty add titxe 
of 40OC 

Commercial toilet 
soap of fatty 
add titre of 
44<»C 



Polyoxyethylene (2) lauroyl 

diethanolamide 2% 
Polyoxyethylene (2) lauroyl 

diethanolamide 2% 
Polyoxyethylene (2) lauroyl 

diethanolamide 4% 
Polyoxyethylene (5) lauroyl 

diethanolamide 4% 
Polyoxyethylene (10) lauroyl 

diethanolamide 4% 
Polyoxy^ylene (5) decanoyl 

diethanolamide 4% 
Polyoxyethylene (5) palmitoyl 

diethanolamide 4% 
Polyoxyethylene (5) steaioyl 

diethanolamide 4% 



Scum Disperskm 
RateiVo) 

30.5 
25.4 
22.6 
19.7 
39.7 
55.2 
454 
67,5 

59.3 

eis 

71.4 
74.2 
74.5 
75.2 
73.5 
31.0 



25.5 



8 
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The hard water of 20<^ DH is based on 
• the German Deutsche Harte scale in which 
1° is about 17.9 parts per milhon as U^^. 
hardness is conventionaUy expressed. Thus 

5 20^ DH is approximately 358 parts per 
minion U.S.A. hardness. 

The numbers in parentheses (2), (5), (lO) 
in the table of this example refer to the 
averaKJ number of alkylene oxide umts per 

10 molecule of the additive specified These 
additives exemplify alkanoyl dialkanol 
amides and polyoxyalkylene alkanoyl di- 
alkanol amides wherein the polyoxyalkylene 
moieties average from zero to ten alkylene 

15 oxide units per molecule and where the 
alkanoyl moieties have from about 10 to 
about 18 carbon atoms per molecule. For 
convenience and reactivity, lower alkylene 
oxide units are preferred such as ethylene 

on oxide and propylene oxide while tower 

7 alkanol moieties are preferred such as 
■ ethanol. 

WHAT WE C3LAIM IS:— 

25 1. A process for producing a sond soa£. 
which process comprises saponifymg a mix^ 
fatty add system containing from 60 to 
85 percent by weight of a straight chain 
saturated fatty acid having from 8 to 18 

30 carbon atoms per molecule and from 15 to 
40 percent by weight of a branched chain 
saturated fatty acid havmg from 10 to 24 
carbon atoms per molecule, or their esters, 
and having a titre of from 35 to 45^C. with 

35 about a neutralising amount of a causUc 
alkali to form a neat soap, and then adding 
as a superfatdng agent from 5 to 20 per- 
cent by weight based on the neat soap of 
a straight chdn ^ubstantiaDy saturated fatty 

40 acid having from 8 to 18 carbon atoms 
per molecule, there being added to the fore- 
going mixture or to at least one of the com- 
ponents thereof an morganic salt in an 
amount of from 0.3 to 2 percent by weight 

45 based on the neat soap. 

2. A process as claimed m claim 1, 
wherein the caustic alkali is a mixture of 
sodium and potassium hydroxides contain- 
mg from 10 to 30 mol percent of potassium 

50 hydroxide and .from 0.5 to 2 percent by 
weight of salt is employed. 

3. A process as claimed in claim 2, 
wherein the salt is sodium cUoride. . . 

4. A process as daimed in .daim 1,. 
55 wherem the mixed fatty acid system con- 
tains the adds or their esters with an all^nol, 
rfycol or gJycCTol, the caustic alkali is an 
alkali metal or alkalme earth metal hydroxide 
or an inorganic basic salt thereof, and me 

60 inorganic salt is a salt of a strong base and 
a strong acid. . , . 

5. A process as claimed m daim 4, 
wherein the caustic alkali is an alkali metal 
or alkaline earth metal hydroxide or carbon- 

65 ate, or a mixture thereof. 



6. A process as daimed in claim 4, 
wherein the caustic alkali is a mixed alkali 
metal hydroxide containmg from 10 to 30 
mol percent potassium hydroxide and from 
70 to 90 mol percent sodium hydroxide. vu 

7 A process as claoned in any one ol 
the 'precedmg daims, wherein the caustic 
alkaU is provided m an aqueous solution 
containing an amount of water equal to 
aboXsO percent by weight of the neat 75 

soap. . 

8 A process as claimed m any one oi 
the preceding clauns. wherem at least a part 
of &e mixed fatty acid system used is m 
the form of esters and wherem un- 80 
saponifiables are removed foUoj^g the 
saponification and prior to the addiUon of 
the superfatting agent to the neat soap. 

9 A process as claimed m any one ot 
daims 1 to 7, wherein the mixed fatty acid »5 
system consists essentially of acids. 

10 A process as clauned m any one ot 
the preceding daims, wherein the acids of 
the mixed fatty add system are about 80 
percent by weight of straight ch^ acids 90 
and about 20 percent by weight of branched 

chain acids. , . ^ . ^* 

11. A process as daimed m any one ot 
the precedmg claims, wherein the straight 
chain saturated fatty acid is caprylic acid, 95 
capric add. lauric acid, mynstic aad, pal- 
mitic acid, stearic add, or mixtures thereof. 

12. A process as daimed in any 
the preceding claims, wherein the branched 
diain fetty acid has the formula: Iw 



R,— OEI— COOH 



105 



wherein R., is an alkyl group^Jmvmg up 
to four carbon atoms and Ri is an alKyi 
group having from 4 to 21 carbon atoms 
and the total number of carbon atoms of 
Rx and R- is from 8 to 22. HO 

13 A process as claimed m any one 
of the preceding daims, wherem a non- 
ionic surface active agent is added to tne 
soap after saponification. , _ io i,c 

14. A process as daimed m claim ij, ho 
wherein the non-ionic surface active agent 

is an alkanol amide of a fatty add hav- 
ing from 8 to 18 carbon atoms per mole- 
cule or an allq^lene oxide adduct thereof. 

15. A process as daimed in daim 14, 120 
wherein the alkanol amide is an ethanol- 

16. A process as claimed in claim 14 
or dann 15, wherdn the alkylme oxide is 
ediylene oxide. , . , . 

17. A process as daimed m any one or 
dahns 13 to 16. i«iierdn there is enq>loyed 
from 5 to 15 percent by wdgbt of surface 
active agent based on the neat soap. . t^n 

18. A process as claimed m daim i iw 
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and substantially as hereinbefore described 
in Example 1 or Example 2, 

19. A solid soap when produced by a 
process as claimed in any one of the pre- 

5 ceding daims. 

20. A solid soap when produced by a 
process as claimed in claim 3 or claim 18. 

21. A solid soap comprising soaps of 
one or more alkali metals and a mixed fatty 

10 acid system containing from 60 to 85 per- 
cent by weight of a straight chain saturated 
fatty acid having from 8 to 18 carbon atoms 
per molecule and from 15 to 40 percent 
by weight of a branched chain saturated 

15 fatty acid having from 10 to 24 carbon 
atoms per molecule, and having a titre of 
from 35 to 45°C, from 7 to 30 percent by 
weight based on the soaps of a straight chain 
substantially saturated free fatty acid hav- 

20 ing from 8 to 18 carbon atoms per molecule, 
and an inorganic salt of a strong base and 
a strong add in an amount from 0.4 to 3.0 
percent by weight based on the soaps. 

22. A soap as claimed in daim 21, 



30 



35 



wharein the soaps are soaps of potassium 25 
and sodium in proportions from 10 to 30 
percent potassium to from 70 to 90 per- 
cent sodium, on a mol percent basis. 

23. A soap as claimed in claim 21 or 
claim which also includes from 7 to 
22 percent by weight based on the soaps 
of a non-ionic surface active agent. 

24. A soap as claimed in daim 23, 
wherein the non-ionic surface active agent 
is as defined in any one of daims 14 to 16. 

25. A soap as dauned in any one of 
daims 21 to 24, wherein the fat^ acids 
of the fatty add system are as dauned in 
daim 11 or daim 12. 

26. A soap as claimed in claim 21 and 40 
substantially as herdnbd^ore described in 
Bxanq>le 1 or Example 2. 

BOULT. WADE & TENNANT. 
Ill & 112 Hatton Garden, 

London, E.C.I. 
Chartered Patent Agents. 
Agents for the Applicants. 
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